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ABSTRACT : PURPOSE: To perform an optimum contour emphasis with nospect all input video signals 
by detecting the average value of a signal level and the frequency component and 
changing the rate of the quantity of the correction of a video peaking and a speed 
modulation according to the detected output. 

CONSTITUTION: The input video signal is inputted to a frequency detecting circuit 8 to 
detect the frequency band of the input video signal. This frequency detecting output is 
inputted to a frequency control circuit 9. A contour emphasizing central frequency in the 
video peaking and the speed modulation is changed according to the detected output. 
Thereby, an optimum frequency is emphasized with respect to all input video signal 
frequency components. Then, the input video signal is inputted to a brightness detection 
circuit 10 to be a brightness detecting output signal. This brightness detecting output and 
the previous frequency detecting output are inputted to a correction quantity control circuit 
1 1 . The rate of the correction quantity of the video peaking and the speed modulation is 
changed by the two detecting outputs. Thereby, according to the brightness and the 
frequency of the video signal, the rate of the correction quantity is changed a sharpness 
effect is more remarkably improved. 
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[There are no amendments to this patent.] 

Claims 

1. A picture-quality-adjustment circuit characterized by the fact that it contains a circuit 
for extracting the edge information signal from the input video signal; a drive circuit that adjusts 
the amplitude of said edge information signal; an adder which adds the edge information signal 
amplified by said drive circuit to said input video signal; a velocity modulation coil that 
modulates the scanning velocity when the edge information signal is amplified by said drive 
circuit; a frequency detection circuit for detecting the frequency components of said input video 
signal, a brightness detection circuit for detecting the mean value of the signal level of said input 
video signal, and a correction level controller for controlling the amount of correction of video 
peaking and velocity modulation from said frequency components and the mean value of the 
signal level, wherein the proportions of the velocity modulation and video peaking are changed, 
in accordance with said frequency and signal level. 

2. The picture-quality-adjustment circuit described in Claim 1, characterized by the fact 
that the amount of correction produced by the correction level controller in said picture-quality- 
adjustment circuit is such that the proportion of the velocity modulation is increased in 
accordance with the frequency or signal level, and the proportion of video peaking is increased 
when both the frequency and signal level are low. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a type of picture-quality-adjustment circuit appropriate 

for use in TV receivers. 
Prior art 

In the conventional picture-quality-adjustment circuit, as described in Japanese Kokai 
Patent Application No. Sho 60[1985]-153268, the amount of correction of the edge information 
signal is controlled by the prescribed frequency detected in the video signal. However, the 
peaked signal itself has overshoot, and in the high-brightness region, blooming and focusing 
problems occur. In addition, the fact that the central frequency of the edge enhancement changes 
with the frequency of the input video signal has not been taken into consideration, nor had 
detection of the brightness component of the input video signal. Moreover, the conventional 
circuit taken into consideration only the video peaking, and not velocity modulation circuit. 
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Problems to be solved by the invention 

In the aforementioned prior art, only video'peaking is addressed, yet the signal itself has 
overshoot, so that in the high-brightness region, blooming takes place, and focusing is a problem. 

Also, since only the amount of correction for edge enhancement is changed 
corresponding to the prescribed frequency component of the input video signal, when the input 
video signal has significantly different frequency components, it is impossible to perform an 
optimum correction. This is also undesired. 

The purpose of the present invention is to solve the aforementioned problems of the 
conventional technology by providing a type of picture-quality-adjustment circuit characterized 
by the fact that it can perform the optimum edge enhancement for any input video signal. 

Means to solve the problems 

The aforementioned purpose is realized by the following technical means. 

In this technology, the mean value of the signal level and the frequency components of 
the input video signal are detected, and corresponding to the detection output, the proportions of 
the video peaking and velocity modulation are changed. 

Also, the frequency components of the input video signal are detected, and the detected 
output is used to change the edge enhancement central frequency of the video peaking and 
velocity modulation, so that the image edge are enhanced as a function of the input video signal 
frequency components. 

Operation 

When the mean value of the input video signal level is high, that is, in the case of a 
high-brightness region, the amount of correction of the velocity modulation is increased, and the 
amount of correction of the video peaking is decreased. In this way, in the high-brightness 
region, it is possible to perform edge enhancement without blooming or focusing problems. On 
the other hand, in the low-brightness region, the amount of correction of the velocity modulation 
is decreased, and the amount of correction of the video peaking is increased. However, when 
high-frequency components predominate in the low-brightness region, it is necessary to increase 
the amount of correction of the velocity modulation and to decrease the amount of correction of 
the video peaking. 

For the video peaking circuit, since the signal itself has overshoot, the effect of improving 
the sharpness is significant in the low-brightness region or at low frequencies. Since the velocity 
modulation circiut changes the beam scanning speed, the effect in improving the sharpness is 
significant in the high-brightness region or at high frequencies. 
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Application examples 

An application example of the present invention will be explained below with reference 
to Figure 1 . In this application example, a video signal is input to input terminal (1). The input 
video signal is sent to edge information signal extraction circuit (21) of video peaking circuit (2) 
for video peaking, and the edge information signal is extracted. Then, the extracted edge 
information signal is variably amplified by drive circuit (22). By means of adder (4), the 
amplified edge information signal for video peaking is added to the input video signal, and the 
result is output to video circuit (5). Video circuit (5) drives the cathode of CRT (6), and the 
peaked image is displayed on the screen. 

Also, the input video signal is sent to edge information signal extraction circuit (31) of 
velocity modulation circiut (3) for velocity modulation, and the edge information signal is 
extracted. The extracted edge information signal is amplified by drive circuit (32) and output by 
output circuit (33), and the amplified signal is used to drive the velocity modulating coil, so as to 
perform edge enhancement of the picture by means of brightness modulation. 

In this case, the input video signal is sent to frequency detection circuit (8), and the 
frequency band of the input video signal is detected. The frequency detection output is sent to 
frequency controller (9). Then, corresponding to the detection output, the edge enhancement 
central frequency for video peaking and velocity modulation is changed. Consequently, it is 
possible to perform edge enhancement at the optimum frequency for any frequency component 
of the input video signal. 

Then, the input video signal is input to brightness detection circuit (10) to form a 
brightness detection output signal. This brightness detection output and the aforementioned 
frequency detection output are input to correction level controller (11). By means of these two 
detection outputs, the proportions of the amounts of correction for video peaking and velocity 
modulation are changed. Since the proportions of the amounts of correction are changed 
corresponding to the brightness and frequency of the video signal, the sharpness can be further 
improved. 

Figure 2 is a diagram illustrating an application example of the frequency detection 
mechanism of the present invention. 

As shown in Figure 3(C), the video signal input to input terminal (1) is input to multiple 
BPFs (bandpass filters) (81). The output of each BPF is input to comparator (91) for comparison 
with a certain reference potential. If it exceeds the reference potential, the comparator output is 1, 
and if it below the reference potential, the comparator output is 0. 

In this case, the amplitude of the input video signal constantly varies, and it contains 
various frequency components. The frequency components are detected and the correction is 
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performed within a prescribed time. That is, if the output of the comparator is 1 within a 
prescribed time, it is held unchanged by hold circuit (92). 

Then, the value is subjected to D/A conversion, and the converted signal is sent to edge 
information signal extraction circuit. Based on the D/A output, the edge enhancement central 
frequency and Q-value are determined. 

As far as the Q-value is concerned, when Q is increased, the enhancement frequency 
band becomes narrower, and only a prescribed frequency is enhanced. On the other hand, when 
Q is decreased, enhancement of a wider band is performed. That is, it is necessary to change the 
Q-value corresponding to the picture content. 

When the edge enhancement central frequency and Q-value are determined from the D/A 
conversion output, the human visual response characteristics are also considered. Thus, it is 
possible to perform edge enhancement corrected for the human visual response characteristics. 
More specifically, since the frequency band of the human visual response curve where sharpness 
improving effect is significant is not in a very low frequency region, the following method may 
be used, e.g.: the horizontal deflecting (HD) frequency is detected, and the region below a 
prescribed level corresponding to the detected value is cut off by a HPF, so that the very low 
region is not enhanced. 

Also, the very low frequency region can be blocked by other means besides using an 
HPF. It is also possible to make use of the aforementioned method in which the lower band of 
BPF (81) is cut off. 

The number of cycles of the detection/correction for a prescribed time depends on the 
specific application. For conventional TV images, etc., detection/correction is carried out 
repeatedly for a prescribed time period. Also, it is possible to use a method in which it can be 
held in a certain state from the outside. For a display for image processing or the like, the 
detection/correction for a prescribed time is carried out only when a button is pressed. This is 
because still images or text are often displayed. Timing of the detection/correction for a 
prescribed time is carried out by means of a hold timing pulse input to the hold circuit. That is, in 
the aforementioned example, insofar as conventional images are concerned, the hold timing 
pulse is repeatedly input after a prescribed period. On the other hand, when the display is often a 
still image or an image with text, the hold timing pulse is input only when a button is pressed. In 
this way, it is possible to extract the edge information signal corresponding to the input video 
signal frequency component. 

For example, in the case of the input video signal in the frequency band shown in Figure 
3(a), the outputs of BPF (l)-BPF (i) shown in Figure 3(c) are detected, and the corresponding 
D/A conversion output is obtained. Then, the edge information signal is extracted corresponding 
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to the D/A conversion output, and it is added to the input video signal by adder (4), so that the 
edge enhancement is carried out as indicated by the broken line in Figure 3(a). 

Also, in the case of the input video signal in the frequency band shown in Figure 3(b), the 
outputs of BPF (l)-BPF (j) shown in Figure 3(c) are detected. Then, as described above, the edge 
enhancement is carried out as indicated by the broken line shown in Figure 3(b). 

Figure 4 is a circuit diagram illustrating specifically the frequency detection portion 
shown in Figure 2. 

The input video signal is input to multiple BPFs (81) (BPF (l)-BPF (n)). Each BPF 
output is input to comparator (91) for comparison with reference voltage source (911). The 
comparator output is 1 when the input is higher than the reference potential, and 0 when the input 
is lower than the reference potential. The output of the comparator is held unchanged by hold 
circuit (92) in accordance with the hold timing pulse. The output of said hold circuit (92) is 
weighted and input to D/A converter (93), which outputs an analog signal corresponding to the 
input hold circuit output. Then, as the frequency component of the input video signal rises, the 
D/A converter output increases in frequency. The D/A converter output is output to the edge 
information signal circuit. In the edge extraction circuit, the edge information signal is extracted 
corresponding to the input video signal frequency, and it is output to the drive circuit. In this 
case, the central frequency of the edge information signal corresponding to the value of the D/A 
converter output can be changed by: 1) changing the clock signal of a CCD delay line; 2) 
changing the number of stages of an LC ladder delay line with a switch; 3) changing a tapped 
delay line with a switch; etc. 

Figure 5 is a block diagram illustrating another application example of the frequency 
detection mechanism of the present invention. In this application example, HPFs (23) and (34) 
are inserted between silhouette extraction circuits (21), (31) and drive circuits (22), (32) of video 
peaking circuit (2) and velocity modulation circiut (3), respectively. By means of HD detection 
circuit (24), the value of input HD is detected. By means of this value, the cutoff frequencies of 
said HPFs (23), (34) are changed. By adding this circuit, it is possible to remove the edge 
information signal below the required band. For example, if a low-frequency signal, such as that 
of an all-white portion, which is low with respect to the highest frequency of the input video 
signal, is input, and there is no HPF, the low-frequency components corresponding to the 
all-white portion are highlighted, and the image becomes excessively bright. Also, of the 
information that determines the value of HPF contains the aforementioned human visual 
response characteristics, the effect is even better. 

Figure 6 is a diagram illustrating an application example of the correction level control 
mechanism of the present invention. 
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The input video signal from input terminal (1) is input to video peaking circuit (2) and 
velocity modulation circiut (3), and, at the same time, it is also input to mean signal level 
detection circuit (10) and frequency detection circuit (8). 

Mean value detection circuit (10) to which the input video signal is input outputs the 
mean value of the signal level to correction level controller (11). The input video signal is also 
input to frequency detection circuit (8); its output corresponds to the high/low level of the 
frequency and is input to correction level controller (11). With these two inputs, correction level 
controller (11) controls the amounts of correction for video peaking and velocity modulation. 

In this case, as explained above, in the high-brightness region, the sharpness can be 
improved more by velocity modulation than by video peaking. In the low-brightness region, on 
the other hand, video peaking is more effective. Also, in the low-brightness region, if 
high-frequency signals, such as captions or the like, predominate, blooming and focusing 
problems take place if video peaking is used. Consequently, in this case, velocity modulation is 
more effective in improving the sharpness. 

In consideration of the aforementioned point, the proportions of the amounts of 
correction of video peaking and velocity modulation are controlled as shown in Figures 7 and 8. 
That is, when the mean value of the input video signal is high, as shown in Figure 7, that is, 
when the image brightness is high, the amount of correction for velocity modulation is selected 
to be proportionally greater than that for video peaking. Also, when the frequency of the input 
video signal is high as shown in Figure 8, the amount of correction for velocity modulation is 
selected to be proportionally greater than that for video peaking. 

• The conditions shown in Figures 7 and 8 are satisfied at the same time. That is, when the 
mean value of the signal level or the frequency component is high, the amount of correction for 
velocity modulation is proportionally higher than that for video peaking. Only when both the 
mean value of the signal level and the frequency component are low is the amount of correction 
for video peaking made greater. This circuit is contained in the correction level controller. 

By changing the proportions of the amounts of correction for video peaking and velocity 
modulation in accordance with the mean signal level and frequency of the input video signal, 
optimal edge enhancement can be performed without focusing problems. 

Figure 9 is a diagram illustrating a specific application example of the correction level 
control mechanism of the present invention. 

The video signal input to the input terminal is input to the emitter-follower buffer Tr of 
the mean signal level detection circuit (10). The buffer output is input to clamping circuit (2), 
[sic; (102)], and it is clamped to a prescribed voltage. Its average value is found by low-pass 
filter (103). The mean value of the signal is input to the base of Tr (1 1 1) of the correction level 
controller. 
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Also, the input video signal is input to the BPFs of the frequency detection circuit. Each 
of outputs of BPF (l)-BPF (N) is input to comparator (91) for comparison with reference voltage 
(911). It outputs a 1 if the output is higher than the reference voltage, and it outputs 0 when the 
output is lower than the reference voltage within a prescribed time. The output of the comparator 
is input to hold circuit (92), and the data within a prescribed time is held. The held signal is input 
to a D/A converter. Weighting is performed such that the greater the number of high-frequency 
components, the higher the D/A output. The D/A output is input to the base of Tr (112) in 
correction level controller (1 1). The signal level's mean value output and the frequency detection 
output input to the bases of Tr (1 1 1), (112) in the correction level controller are added, and the 
sum is output from the collector of Tr. The output is used as the voltage for adjusting the amount 
for corrections for video peaking and velocity modulation. The magnitudes of the amounts of 
correction for video peaking and velocity modulation are inversely proportional. In this way, the 
correction level control of the characteristics is carried out as shown in Figures 7 and 8. 
Consequently, the optimum edge correction is carried out corresponding to the frequency 
component of the input video signal and the mean value of the signal level. 

Effect of the invention 

According to the present invention, the frequency component of the input video signal 
and the mean value of the signal level are detected, and based on the detection output, the edge 
information signal central frequency and amounts of correction for video peaking and velocity 
modulation can be controlled. Consequently, it is possible to perform optimum edge 
enhancement for any input video signal. 

Brief description of the figures 

Figure 1 is a block diagram illustrating an application example of the present invention. 
Figure 2 is a block diagram illustrating an application example of the frequency detection 
mechanism of the present invention. Figure 3 is a diagram illustrating amplitude versus 
frequency for illustrating Figure 2. Figure 4 is a diagram illustrating the frequency 
detection/frequency control circuit in Figure 2. Figure 5 is a block diagram illustrating an 
application example of the frequency detection mechanism of the present invention. Figure 6 is < 
block diagram illustrating the mechanism for controlling the amount of correction for the edge 
information signal of the present invention. Figure 7 is a diagram illustrating the control 
characteristics of the amount of correction by the mean value of the input video signal. Figure 8 
is a diagram illustrating the control characteristics of the amount of correction by the frequency 
component of the input video signal. Figure 9 is a circuit diagram illustrating control of the 
amount of correction in Figure 5. 
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